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COMPLETE SPECIFICATION 

Filter-type Face Maaka 

We, Minnesota Mining and Manufactok- 
ING Company, of 900, Bush Avenue, Saint 
Paul 6, Minnesota, United States of America, 
a Corporation organised under the laws of 
3 the State of Delaware, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it isto be 
performed, to be particularly described, m 
and by the following statement:— 

This invention relates to a filter-type face 
mask having a rounded preformed tnoukk-d 
canoed shape and provides a new type of 
Sggl and hospital mask that meets the 
Stent requirements for such usage, as weU 
as a new type of mask for industrial workers 
exposed to dusty or misty environments. 

Indie face mask according to the invention 
the entire body is a rerilient moulded scam ess 
nonwoven unified fibrous "'^JZed of 
membrane capable, on bring deformed, of 
returning to io original soape, weighing not 
10 grams anc" ^ng « area m 
the range of 20 to 30 square inches The 
enppedihape is contoured so as to stand out 
So^hTfaa of the wearer in substantial 
SSd relation and make a snug re«hent 
to^r-measurc marginal contact over the bridge 
oTthTW and across the cheeks and under 
the chin. The filter membrane is formed of a 
compacted moulded porous layer of "ndotnly 
interlaced staple textile fibres which are 
SSwed and unified by a rubbery water- in- 
soluble fibre-bonding sizing agent so as to 
provide a microporous membrane that is 
Wdonany effective as a filter and yet permits 
of comfortable breathing and spcikng, the 
air flow preacure drop therethrough being not 
over about 0.05" water when measured at a 
steady flow rate of 30 litres per minute as 
herein described. ' 

The one-piece sh.ped-f.bnc porous mask 
is thus Urge enough to fit over the front 
of the face beW the eye. fa a w»«mract- 
lag spaced****? m ******* wtwen peramt oc 
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easv breathing and speaking and avoids | any 
sensation of .location. It is d such hght- 
ness, flexibility and readiS 
model can be designed **"*^g?Z 
conforms to any rcasorubly iior^ l«e » 
nrovidc a eood and comfortable fit. l« 
Kcon'tacTthe face only at » margin. 
It can be comfortably retained l°P* a "**J 
light elastic band that is positioned around 

^ThTmask has sufficient stiffness and mois- 
ture resistance to retain a cupped shape on 
Se face and not collapse or wilt dunng 
breathing, even on extending wearing to a 
period of hours. An integral phaWe metal 
Le strip secured at the top edge el : the .mask, 
permits the wearer by use of thumb and 
forefinger to readily conform the upper margin 
of the mask over the bridge of the nose and 
die adjacent facial regions below theses, 
,o as to assure a eood fit and r^ n, . w " m J 
exhaled moisture from leaking through and 
fa^ne the wearer's glasses. The mask has 
a size and shape which precludes ,obl«tion- 
aWe interference with the wearers field of 
vision in doing his work. 

Among materials suitable for carrying out 
the present invreUon are ^ wluch Jire 
described in our Patent No. 966,855. Likr- 
v^bVmctbods described in that Patent are 
also applicable in forming the face masks at 
»he present invention. . 

The accompanying drawing illustrates this 
mask as worn upon the face in the manner 
described above. , , 

As shown, the mask proper^ consists solely 
of a resilient moulded rounded cupped-stope 
microporous membrane 1 capable, on being 
deformed, of returning to its original shape. 
It is securely held in place on the ftceb* 
a light elastic band 2 passing around the neao, 
the ends of the band being fastened to opposite 
side edges of the mask in any suitable way 
during manufacture (as by raping)- The 
tnaakU contoured such as to be finable and 
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retainable against any normal face with a 
snug low-pressure marginal contact between 
fabric and skin; the mask otherwise landing 
out from the face (including the tip of the 
3 nose) in substantial spaced relation but not 
so as to hamper the field of vision. The light- 
ness of the mask and its fit to the face permits 
of a light stretchy narrow head band exerting 
only a light tension, which facilitates putting 
10 on and adjusting the mask, and quickly and 
easily removing it whenever desired. A 
narrow pliable aluminium no«c strip J is 
adhesively bonded to the mask at its upper 
edge, permitting conformation over the bridge 
15 of the nose and below the eyes as shown. 
The margin of the mask is free to flex such 
that by simple manipulation the margin will 
contact the face across the cheeks and under 
the chin to make a snug fit. The springy mask 
20 is contoured so that the fabric margin flares 
meet the face at an acute angle which pro- 
vides a scaling relationship that is retained 
during wearing and does not produce dis- 
comfort, owing to the area of contact and 
25 the light face pressure. 

The unified non-woven mask fabric prefer- 
ably weighs not over about 5 grammes and 
consists of a suitably contoured competed 
moulded or shaped porous layer of rando^y 
30 interlaced staple textile fibres (for example, 
man-made organic fibres of about 1/2 to 2 
inch length) which is unified by 
with a rubbery water-miscible fibre-bonding 
siring agent (for example, an acrylic : textile 
35 S izin| latex) which thinly coats the individual 
fibres and bonds them together at their cross- 
ing points while retaining a sufficiently porous 
fabric condition. The sizing coating on the 
fibres preferably includes a wetting agent so 
40 that aqueous droplets trapped or condensed 
by the mask will be absorbed bv capillary 
action and film out on the sized fibrous sur- 
faces, the water subsequently cvaronmn*. 
Breath-borne droplets maintain the fibres in 
45 t sligMy damp state during the use of the 
mask and this appears to improve filtration 
efficiency and to aid in preventing the bunding 
up of electrostatic charges. The air flowing 
through the mask facilitates evaporation and 
50 prevents it from becoming excessively damo. 
This unified fabric provides a light, tough, 
flexibly resilient inotsture-resiftant, micro- 
porous fibrous membrane of cupped shape- 
having a vast number of ckrelv-rpaccd inter- 
55 filar passageways or pores throughout its 
entke area. The mask docs not become 
electrically charged in use, thereby avoiding 
sparking hazards. This construction permits 
of complete mask devices weighing less than 
60 10 rrammes and even less than 5 grammes. 
The mask has an area in the rante of about 
20 to 30 square inches and most of this entire 
area is employed at the *mctional filter area 
for breathing through. '< large fuwttonal 
t5 filter area (which is much urger than the filter 


ares of certain other types of ma*rt, in com- 
bination with the location on the face and 
th- mb^ntial spacing from the nose and 
mouth of the wearer, makes possible the 
above ".mentioned comfort^ c-ture. mii a mask 70 
which provides the desired filtration effcctive- 


Thc traditional surgical mask uiil .» .four 
or more layers of gauze and is „ 
contact with the face, overlying the : mouth and 75 
nose. The resulting facial contact 
struction of the mouth and chin interferes 
with normal breathing and *T«*\ n *.™^ 
larly objectionable is the facial discomfort 

warmth, and the feeling of ruffocation 80 
induced upon lengthy wearing of ^ such i a 
mask. Some rurgcom arc made so uncomfort- 
able and become so distracted in thc^ cotrsc 
of a lengthy operation that they cannot resist 
^ing £ »5 down ^ « 
nose Ind nostrils, thereby of course r*ruaHy 
nullifying the purpose of the mark. The 
conventional mask is not lint-free and this 
rcmlir in the ejection of baaera-carrying lint 
particles, as well as in inhalation of lint by W 
ibe wearer. The present mask avoids these 
faults and can be worn by the surgeon for 
many hours with tolerable comfort, and it 
provides better filtering efficiency. 

An important feature of the present r vpc of 
mask is that it can be manufactured with 
uniformity on a mass production mechan ised 
basis and at a low enough con to permit o. 
sale at a price that warrents disposing of the 
complete mask device after a single period IW 
of use. Thus these masks can be sold to 
hospitals as a "throw-away" type of mask- 
eliminating a great deal of the bother hereto- 
fore associated with masks. The present 
general practice is to re-use the gauze masks W> 
several times (involving collecting, washing 
and later sterilising the masks after use). One- 
time uwge followed by prompt complete 
sanitary disposal could contribute to reducing 
the chances for the spread of infectious agents U™ 
in hospitals, . 

The preferred moulded one-piece seamless 
rrarkr cf the p re sen t invention can be auto- 
claved or gas sterilised, and re-used, if 

asired. 1JL r " 

The aforesaid benefits would be of no avail 
if *hc mask were incaoable of effective filtering 
acron for the intended hospital, rurgical or 
industrial usage. 

Experiments! evidence, however, demon- w 
nrated that the relatively simple and inexpen- 
sive type of mask of the present invention is 
in fact acceptable for such usages. The 
surgical mask has been studied and used by 
eminent surgical authorities and has been 12^ 
found by them to be a superior substitute for 
the well known gauze mask, providing a 
remarkable technical advance worthy cf 
general adoption. . . ««a 

An iUuftratioo of the filtration superiori? 130 
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was provided in test* in which sterile blood- 
agar pctri di*h platen wore exposed at a 
distance of 12 to 14 inchc* (30 to 35 or. ) 
frorr the mouths of marked and non-ma«kcd 
5 ten r ubjoct*, for .in exposure period of two 
minun?\. The person positioned his h»:ad 
h>ri 'tontally above the pctri dish and s imulated 
* series of sneezes by explosively ejaculating 
tr.v syllabic "chco" every six seconds. Tfcis 
10 test produces more atomised moisture droplets 
and bacteria co'onics in a given time than arc 
produced by breathing, speaking or coughing; 
and this procedure provides good evidence of 
comparative efficiencies for horpital vage. 
15 The typical air-borne oral organism-, depisitc i 
on the plates were incubated end the colonics 
counted. When the subjects wore no mar k, 
the average number of colonics was 461. In 
the case of subjects wearing the hospital mask, 
20 the plates developed an average of only 2 
colonies, indicating a 99.5 removal of the 
air-borne organisms. In contrast, there was 
an averaec of 149 colonies when these rub- 
jeets wore a standard new four-cly gauze 
25 ma"k, indicating a 68 removal. 

Tests also indicate that the mask rf the 
instant invention closely retains its initial 
efficiency for at least eight hours of wearing 
and is much superior in this respect to con- 
30 ventional gauze masks. . 

Another illustration of filtration efficiency 
was provided by a test in which it was found 
that the mask was about 85°.'. efficient tn 
removing dust from respired sir, when worn bv 
35 persons in a room in which a clcud of 
magnesium carbonate dust had been dispersed, 
- this fine dispersed dust having a mean panicle 
size diameter of about 3 microns, 85 'W c\ the 
dust particles havinz diameters of less than 
40 5.0 microns, and 50 f \'. having diameters of 
less than 2.0 microns. 

The key to this unpredictable success rades 
in the unified reticular fibrous microporous 
membrane structure and the large cupijed- 
45 shape filter area that is provided. This 
arrangement results in a substantial volume of 
air between the face and the irask. Under 
conditions of rcasonablv normal breathing, the 
requisite volume of inhaled and exhaled air 
50 can pass through the interfilar passagev/ays 
provided by this large filter membrane, with 
only a slight pressure drop and at a sbw 
velocity, not only making for breathing case 
but permitting excellent entrapment of micro- 
55 organisms, nu>t and spray droplets, and dust 
particles. Mc * of the filtering action results 
from impact and diffusion as the air finds 
its way through the tortuous passageways 
defined by the layer of randomly interlaced 
60 fibres, the particles sticking to the fibres. 
The slight pressure drop also precludes 
collapsing of the cupped- shape fabric mask 
during inhalation, despite its lightness and 
flexibility. 

65 Heretofore it has been a common asiumjv 


ti<m that a relatively high pre- sure dr ^ iH . 
ncccnarily awciatcd with reallv W"** *' 
mask filters a* mhcnvi r the filter wr.u d 
too permeable to air-b* rnc partie'e* ar.d rncr<>- 
organirmv A high rrcjre drop *i < f cou T c 70 
incompatible with breathing effort, inc 
dhcovery that the face ma<k of the prevnt 
invention, which permits of a very low erc*«vre 
drop ;nd <if breathing comfort, ha* an 
efficiency adequate for a superior surgical mask, n 
was thur. all the more surprising on this 
account. . 

A typical preferred ma k, having a filter 
fabric weight of 3 gramme* and =n area 
of 24 sq. in. (155 rq. cm.}, r^ 1 ^™ . * W 
procure drop ranging from about 0.02 : in. 
(0.5 rrrr.) water for an air Mow rate of * 
litres per minute up to about 0.O7 in. (1.5 
mm.) for a flow rate of 50 litres per minute; 
corresponding to the breathing requirements 55 
of average perrons engaged in work ranging 
from sedentary to moderately heavy. (As 
measured on a laboratory test device using 
different air flow rates through the roa'k; the 
prcsrurc drop across the mask being measured ' W 
by a precision inclined-tube water manometer. 
In this test the mask is taped to a metal holder 
and fastened (convex ride in) to the down- 
stream end of a sheet metal pipe having a 
length of 15 in. (38 cm.) and a diameter of < 95 
6 in. (15 cm.). The mask is fastened with 
its convex side (i.e. that normally towards the 
face) towards the metal pipe. The manometer 
is connected to a nipple in the pipe wall 
located approximately one inch (2.5 cm.) iw 
frcm the tip of the mask. The air-flow into 
the other end of the pipe is held at a desired 
conrtant value bv means of a flowmeter). A 
mask pressure drop net exceeding approxim- 
ately 0.05 in. (1.3 mm.) water when measured 105 
at a steadv flow rate of 30 litres per minute 
is preferred. This steady air-flow rate for 
test purposes, corresponds approximately to 
the average flow when a wearer is breathing 
with a peak air-flow rate of 90 litres per 110 
minute, which is the requirement for' an 
average perron doing moderate work. 

The mask of the instant invention has been 
found in practice to have a sufficientlyjow 
resistance to breathing to permit of comfort 113 
even when worn by a person doing moderately 
heavy work. This is of further importance 
because any undue resistance to breathing 
remits in the body attempting to compensate 
by more frequent breaths or by deeper bream- w 
ing, disturbing the usual rhythm; and if the 
resistance is too great the body becomes 
excessively fatigued due to deprivation of 
adequate oxygen. Moreover, a small but 
long-continued reduction in the oxygen intake i« 
can induce a marked feeling of fatigue and a 
significant interference with work requiring 
extreme dexterity and concentrated attention 
and thought, a matter of much importance 
to a surgeon performing a delicate and i*> 
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difficult operation over a period of several 
noun. 

It will be apparent from the entire d re- 
going discussion that the novel mask of the 
5 present invention possc«?cs quite a few desir- 
able characteristics; and in particular that it 
is the combination of important features 
obtainable in a simple, lightweight, comfort- 
able, efficient, low-cost mask which makes the 
10 present contribution so useful. 

The moulded non-woven fibrous micro- 
porous filter can be made up by various 
techniques whereby a suitably rhaped layer 
of interlaced staple textile fibres is frnr.cd 
15 and is impregnated with a suitable rubbery 
sizing agent to unify the fabric and coat 
the fibres; ap p ropriate selections and propor- 
tions being employed to obtain a product 
having the requisite combination of physical 
20 properties. 

But, as has been emphasize J, this inven- 
tion is of particular value because it permits 
of low-cost manufacture of the complete 
face masks. The following description will, 
25 therefore, be directed to explaining the novel 
way of accomclishing this low-cost manufac- 
turing which has been discovered and which 
has been succcrsfulUy utilised in making the 
preferred masks of tie present invention. 
30 In general terms, the non-woven cv 
shapc microporous fabric membrane is fonr 
by first moulding a fluffy carded sheet of 
initially unbonded interlaced staple fibres 
which includes a sub:tantial proportion of un- 
35 plasticised undrawn (amorphous) thermo- 
plastic polyester binder fibres, the balance 
being structural fibres which remain hard 
and non-tacky in the thcrmo-softcning range 
of said ui: drawn polyester fibres. The fibres 
40 preferably have a length of about 1 to 2 
inches (25 to 50 mm. 1 * and the proportion by 
weight of the undrawn polyester fibres is .n 
the range of about 30 to 50'\., the sheet having 
a weight in the range of about 200 to 400 
45 pounds per thousand square yards. This 
fluffy dry fibrous sheet is shaped over a gang 
of heated aluminium male moulds maintained 
at a temperature in the tbermoscftcning range 
of said undrawn polyester fibres, the fibrous 
50 state permitting of conformation to the moulds. 
A gang of closely-spaced moulds is used so 
that a substantial number of masks can be 
made together. 
This shaped fluffy sheet is then promptly 
55 subjected to uniform soft-pressing against the 
heated moulds to compact and unify h to a 
stable moulded shape precisely conforming to 
the m*** moulds; toe undrawn polyester fibres 
becoming fused together at their mutual cross- 
60 ing points without any mashing of fibres 
occurring. This pressing can be effected 
by an overlying stretchy rubbery non-adhering 
blanket (such as a silicone rubber sheet), the 
intervening air being rem oved by suction to 
15 permit a tmospheric pressure to push and 


*hape the blanket agairnt in*- fibres -V • . n 
the mould* and thereby v"mpur ti IV 
<uuinn i' then rapidly released and th«* r>U:-v. » 
promptly removed and the hot rrmildfd fi'-^-js 
sheet is immediately separated from the 70 
moulds. There is no sticking to the heated 
gang of aluminium moulds a.id the sheet 
retains its shape during the further procesv 

ing. . ... „ 

Thc?c important factors arc made r*»*ibic 75 
bv the unique nature of the undrawn poly- 
ester fibres. During the moulding operation, 
these fibres first soften and become tacky 
and readily fuse together at their crossing 
points. Tnen, during the continued heating, 80 
they become crystalline and harden and stiffen, 
to provide a three-dimensional reinforcing 
and stiffening network, and lose their tackiness 
so that there is no adherence to the hot 
aluminium mould surfaces. This transforma- 85 
tion results in a sufficiently-unified shape- 
retaining moulded sheet whkb can be lifted 
away without cooling and without distortion 
of shape. High-speed production is made 
possible in this way of moulded masks having 90 
a highly uniform predetcrroincd shape and i 
uniform fibrous structural formation. 

The moulded sheet nxpported in horizontal 
position, convex side ip, is then saturated 
with an aqueous disp^rs on of water-insolubte 95 
rubbery acrylic polynx- sizing latex (or 
equivalent) which is app. from above m 
dribbling fashion through dispensing heads 
containing small holes. Saturation is facilitated 
by the wi eking action of the compacted fibrous 100 
structure. A wetting agent is preferably 
included in the latex dispersion to facilitate 
saturation, and also to provide readily wettable 
fibrous surfaces in the mask product for rea- 
sons previously mentioned. The concentration 105 
of the latex solids is chosen so that the fibre s 
will be coated, and wterbooded at their cross- 
ing points, and the desired microporous struc- 
ture provided in the product. The moulded 
fibrous sheet fibres have sufficient unification 110 
and stiffness to resist the moderate forces 
involved during this stage and the subsequent 
drying stage, b ef ore the lully-unificd tough 
state is achieved; so as to avoid interim 
distortion. 

After drying by passing through a hot air 
oven, the moulded sheet is ready for cutting 
out of the individual shaped masks and trim- 
ming or finishing moulds to provide the 
desired cd|e configuration. The ahiminiun 130 
nose strip is adhesively bonded to each mask, 
and the stretchy head cord is stapled at each 
end to opposite side edges. The c o mp l e ted 
masks are now ready for packaging 

Consistent with the foregoing general 125 
description the following details relate so 
the presently pi ef e r red maxnrfacture of surgical 
main having the qualities previously men- 
ooned- 

A fluffy bkoded-fibre web weighing about 130 
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250 lb». per thousand square yards is made 
tip by mixing the different fibres and forming 
a carded-type ban by use of a gamett rrachinc 
or the like. A "Rando-Webbcr" machine 
(sold by Curlator Corp.. Roche: ter. New York) 
can be employed directed and interlaced into 
a loose fluffy web wherein the various types 
of fibre* cross over and under each ether 
to as to be held together in three dimensions, 
die fibres t:ing able to rhift about in the 
subsequent moulding operation to fum a 
uniform layer hiving the desired cupped 

fiW mixture consists (by weight) of 
40% undrawn (amphouj) polyester fibres of 
6— « denier size and li inch length, 20". of 
the conventional drawn type of P^Y^'V""* 
fibres of li denier size and 11 >«V2S; 
and 40-;. of viscnewavon fibres °[ * 
«a and of 1-9/16 inch length All fibres arc 
unplasdcised. This mixture of fine, medium 
& fibres is well-suited to >«*m ( *c 
present type of mask. As is wcU known inthe 
Suk trade, the conventional drawn poly- 
; ^sra^fibres are chopped from conunuous 

fiSenrT formed by melting, W«et «*ud- 
SgTwd drawing (stretching), a bigh molecJar 
weight polyester of a dihydnc alcohol and a 
d3»xyUc acid; exemplified by 
* sold by the du Pent company under the 

Slk m«k "Dacron'', and understood to be 
Km a fester of ethylene glycol*"* 
SSiKic acid Thevmdrawn (amorphouO 
^Wester fibres arc produced m the same 
j£? except that the drawing opcranon « 
oSned. The laner fibre, have an inherent 


wide softening temperature range below the 
temperature at which they fluidify or men, 
which in which the thcrmo- oftcned fibre;, can 
bo autogcneu-ly intcrbrnded at crossing {•<>»"" 
by application of light ptesuurc, the hbrc 
identities being retained. This in.tial soften- 
ing tcn.pcraturc range is below the narrow 
melting Vangc of the corresponds crystalline 
drawn fibrcY For inrtan:e, staple fibres 
chopped from the undrawn P° ! >" ,e % ^mctm 
produced intermediately in the ~nufactu e of 
"Dacron" fibre:, have a thcrmobpnd *B 


40 


45 


ing tempcrature'range of W™£ uc % 2 £" 
450°F. whereas the regular "D^on v 


35 


450 F. whereas tne rcgui« *tt — .,„; , 
of the same chemical "mposioon have a 
melting point of approximately 480 F. and 
"re net soft and capable of autogenous mtcr- 
bonding with each other ir. said ZOO to 

45 mr3l'table includes 18 cast aluminium 
male moulds which are maintained bj r uitema 
heatine at a surface temperature of about 
?50 5 F The total contact time during mould- 
ing is about 15 seconds. . 

The moulded sheet is placed on a moving 
belt having openings therein to 
ing and drying, and is saturated from »*ove by 
dribbling on an aqueous dispcrtion of acryhc 
textile string latex having a latex solidscon- 
St of appilximately 6 - 10 P 0 * 1 ? 

Tpickup^facrylic polymer of approximately 
50- b? weight (dry basis) relative to the 
fibre weight The following formulation 
employing ^commercially available materials 
bis Deen advantageously used (all pans by 
weight) : 

Pans 
40.5 
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(for example, "Tntoc OK— 3 torn uy 

Sodium perborate (bleaching 

« ^ 

Www (approximately) - " 


18.0 
0.2 


0.2 

1.0 
0.2 

351 


Tie a«bylmeuiacrvUte * £ " 

■ .<7t.. rmnnlirr and i» uaed m minor 


oven 
is 


fibres are readily wetted by impinging moisture 

dr Tbe & nturated *hect of muka U then con- 
veyed through • circuUtin* hot air ©v 
SSd to approximately 300" F. where it 

The Individual masks are separated and 
•rimmed. Theae masks each weigh approxim- 
ateto 3 mmmta and have an area of 
ippUmamry 24 so. in. and a thictoe- of 
approairaately 15 mA*. An clastic head band 
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105 
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of 3/32 in. width and 14) in. length it 
stapled to each mask; and a pliable aluminium 
stnp of 19 mill thickness and 31 in. bv 3/16 
in. size, coated with a thermosetting adhesive, 
S is positioned and bonded in dace by heat and 
pressure. This desicn results in a complete 
mask device weighing approximately 4 
grammes. 

The measured pressure drop for these masks 
10 varies somewhat but is less than 0.05 in. 
water at an airflow rate of 30 litres per minute, 
porosity measurements made on an Aminco- 
Winslow Pbtosimeter indicate an average total 
porosity of about 60%. Most of the filtering 
13 action is not by sieving but by impact and 
diffusion. The effectless of tfie mask 
. results from the low preawre drop and the 
low airflow rate per unit of area through the 
lane-area reticular fibrous layer structure. 
20 The mask may be moulded or shaped so 
as to have a ribbed structure, to this way a 
cupped shape of frcater ngidity can Oe 

Ob ?fffibious layer may be thicker and have 
25 a less dense structure than m thctiww 
example. Fibres of very fine aue (very tow 
dado value) may be included in thefibre 
mixture so as to improve filtration emoency 
u to fine dust panicles encountered byin- 
30 dustrial worker*. Mediants and absorbents 
may be included in the mask. 


WHAT WE CLAIM IS:— . 
1. A filteMypc face maak suitable for 
surgical, hospital and industrial usage, having 
19 J^idprefonned moulded 

the entire lK of whi A^resu>« 
„~»h*m ooe-piece noowoven unified fibrous 
mioopofoua inter membrane capable, on 
to^dSfomed, of returning to hs original 
«0 Shape, weigttng »* than 10 grama 


and having an area in the range oT 20jo 
30 sq. in., the cuwed shape brii wawj 
so as to itand out from the face of tne www 
in subsumial traced relation and make a snag 
resilient low-presrure martinal contac t over 
the bridge of the no je and across th e cbctfa 
and under the chin and the filter memWe 
being formed of a compacted moulded porous 
layer of randomly interlaced sunk «fle 
fibres which are coated ^ bya SO 

rubbery water-insolube flbrc- Doodtng aaag 
agent w u to provide a microporoua menv 
brane that is functionally effective aa a Vm 
tnd vet permits of comfortable breathing and 
speaking, the air flow pressure drip where- 
through being not over about QM~ wasor 
when measured at a steady flow rate of 30 
litres per minute as herein described. 

2. Afiher-type face mask havmg a pfaabk 
Dose strip secured at the top edge adapted so 
permit tne wearer to conform the maak to 
the bridge of the nose and adjacent facial 
region below the eyes, and having a tight 
stretchy elastic head band whose ends are 
securea to opposite side edges of the mnk 
and which is adapted to comfortably hold the 
mask in place on the face. 

3. A filter-type face mask ac c or ding an 
claim 1 or cuum 2 in which the cupped 
shaped body has a flared margin. 

4. A filter-type face mask according to any 
preceding claim having a weight of not more 
than 5 grama. 

5. A filter-type face mask substantially aa 
described herein with reference to the accom- 
panying drawing. 
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